Introduction
It is well recognized that gastrointestinal complications of abdominal radiotherapy may occur. These complications are particularly liable to happen if the irradiation field includes the pelvic organs, and thus patients treated for carcinoma of the uterine cervix are especially at risk. Todd (1938) described the early complication of acute proctitis which occurs whilst intracavity radium treatment is in progress; he noted that this usually remits shortly after treatment is terminated, but described what he referred to as intrinsic and extrinsic rectal disease presenting some months or years after radiotherapy. Late bowel disease due to radium, other implants, conventional or super voltage external radiotherapy does occur in a small proportion of patients. It has been emphasized by DeCosse et al. (1969) in the United States and Jackson (1976) in the United Kingdom that the sigmoid colon and small bowel may be the site of these late lesions, as well as the rectum. Some of these lesions can be managed conservatively but many require surgical treatment.
It is the purpose of this paper to review the clinical presentation and the operative findings in a group of patients requiring surgery for radiation bowel disease who presented to one surgeon in the North West Regional Oncology Centre (Christie Hospital) where approximately 400 patients with carcinoma of the cervix are treated by radiotherapy per annum.
Clinical material
The patients operated upon for bowel disease developing after radiotherapy between September 1976 and March 1982 inclusive have been reviewed. Forty patients (38 female and 2 male) required surgery for radiation-associated disease in this study period. Thirty-five had had radiotherapy for carcinoma of the cervix and 5 for carcinoma of the bladder. The 5 patients with carcinoma of the bladder had been treated by external radiotherapy alone. The 35 patients with carcinoma of the cervix were treated by internal radiotherapy alone (II cases), internal plus external radiotherapy (18 cases), or external radiotherapy alone (6 cases).
Three fairly distinct clinical groups of patients were recognized and presented at different times after radiotherapy: a small group (5 patients) presented before the end of the first month; the majority of patients presented at between 3 and 18 months (20 patients); a further group presented with symptoms after 18 months (15 patients). Since the presentation and operative findings were different in these three groups they will be considered separately.
Patients presenting with symptoms within one month of radiotherapy Many patients developed proctitis but this was never sufficiently severe to require surgical intervention. Less commonly, patients developed a profound acute ileitis which may cause diarrhoea or even obstructive symptoms. This usually settled with conservative treatment, but on 2 occasions operation was required because of manifest small bowef obstruction produced by an acutely inflamed terminal ileum. Pre-existing inflammatory conditions may be exacerbated by the irradiation: surgery was required in one patient with ulcerative colitis and 2 patients with diverticular disease, all within one month of radiotherapy. In most patients, the acute inflammatory response remits and the patient has no further symptoms, but a small minority of patients develop symptoms later.
Patients presenting with symptoms between 3 and 18 months after radiotherapy
At this stage 20 patients presented with. chronic perforation, rectal bleeding or anal pain ( Figure I ). Some patients had more than one of these presenting symptoms. The usual clinical presentation was with pelvic sepsis and incomplete intestinal obstruction due to chronic perforation (12 patients). The perforation was in the upper rectum or sigmoid colon in 6 patients, in the ileum in 2 patients and in both areas in 4 patients. Three patients with rectal or sigmoid colon disease developed a fistula to the vagina. Six patients presented with severe rectal bleeding as the predominant symptom, and a further 2 patients presented with severe anorectal ulceration involving the anoderm which produced severe pain.
Patients presenting with symptoms more than 18 months after radiotherapy These patients presented between 2 years and 24 years after radiotherapy (Figure 2) .
Although 2 patients presented at this late stage with chronic perforation, at 2 years and 31 years respectively, the majority presented with incomplete intestinal obstruction due to a fibrous stricture which involved the sigmoid colon (8 patients), the ileum (I patient), or both (2 patients). The other 2 patients in this group presented with carcinoma of the rectum at 8 and 14 years after radiotherapy. This may be a coincidental relationship but there seems to be a possibility that these tumours were radiation-induced. 
Surgical pathology
It seems that the very early problems are associated with the induction or exacerbation of inflammatory change in the bowel. Patients who develop later symptoms were found to have an endarteritis which may cause ischaemic change in the irradiated bowel. This may produce mucosal necrosis with ulceration and bleeding or it may produce a complete infarct of a portion of the bowel wall with chronic perforation and the symptoms of pelvic sepsis and incomplete obstruction, The development of a stricture appears to be due to a more chronic type of ischaemia, resulting in considerable fibrosis of the bowel wall. A detailed account of the pathology is given by Berthrong & Fajardo (1981) .
Surgery
All the patients detailed were treated surgically. The II patients with small bowel disease had resection with primary anastomosis with or without a covering ileostomy. Twenty-eight patients with colonic or rectal disease underwent resection. Of these, abdominoperineal resection was performed in 8 patients, Hartmann's procedure in 3 patients and left-sided colonic resection with a primary anastomosis and a covering defunctioning colostomy in 12 patients. In 6 cases, small and large bowel resection was performed. However, in 2 patients a defunctioning colostomy above isolated colorectal disease was the only procedure undertaken. Five patients had resection for conditions other than radiation bowel disease (2 carcinoma rectum, 2 diverticular disease, I ulcerative colitis).
Outcome
The present status of all patients is known from follow up data. None of the 40 patients who underwent operation died as a result of the surgery. However, 10 patients have died since, and in 7 of these, residual or recurrent tumour was found at operation. Of the 30 survivors, 13 have permanent stomas. Eight patients have developed a significant urological complication after the bowel surgery. All the urological complications appear to have been induced by the radiotherapy and comprise 2 patients with vesicovaginal fistulae and 6 patients with a small fibrosed bladder producing gross frequency and incontinence. The urological complication has usually become manifest some months after the bowel surgery.
Discussion
Well administered radiotherapy is an excellent treatment for carcinoma cervix uteri, with good long-term survival, which in expert hands can be compared favourably with surgical treatment. One of the major causes of morbidity after radiotherapy for carcinoma cervix is radiation bowel disease. Clearly, the higher the dose of radiation given to the tumour the better the prospect of cure but also the higher the risk of gastrointestinal complications. At the time relating to the patients reported in this paper, a high cure rate was achieved but at the price of the production of severe radiation bowel disease in 3 to 4% of the patients treated. Other series have reported this complication in 1-12% of patients treated (Perkins & Spjut 1962) . These later gastrointestinal complications of pelvic radiotherapy, namely perforation and stricture, are probably the result of local ischaemia due to small vessel disease. Microscopic vascular changes may extend into bowel which appears macroscopically normal (Ledda et al. 1981 ). This has important implications, in that radical excision of bowel may be necessary in order to secure sound anastomotic healing. . . The satisfactory results achieved in the present study by extensive resection,primary anastomosis and a covering stoma contrast sharply with those of other authors. who have employed less radical procedures, i.e. defunctioning, bypass or local resection (Localio et al. 1969 , Russell & Welch 1979 . Despite the low mortality in the present series, a disappointingly high proportion of patients are left with a stoma. This is similar to the stoma rate quoted by other authors (Jackson 1976) .
It is well known that although symptoms commonly arise between six months and one year after radiotherapy, they can occur as early as one month or as late as many years after treatment.
Severe bowel disease after pelvic radiotherapy is relatively uncommon. It is unusual for any surgeon, unless he works in a major oncology unit, to encounter many patients with this disease. Jackson (1976) emphasized that a high index of suspicion is the cornerstone of early diagnosis and this has been our experience, particularly in the group with chronic perforation.
In conclusion, we would wish to support others who have pointed to the ease with which these patients may be dismissed as suffering from incurable residual or recurrent malignancy. For this reason, the surgeon must be vigilant in order not to overlook a potentially curable situation.
